We calculate composite indexes to compare the attractiveness of 25 European countries for institutional investments into the Venture Capital and Private Equity asset class. To achieve this we use 42 different criteria, and propose an aggregation structure that allows for benchmarking on more granulated levels. The United Kingdom leads our ranking, followed by Ireland, Denmark, Sweden, and Norway. While Germany is slightly above the average European attractiveness level, the scores are rather disappointing, for example, for France, Italy, Spain, and Greece. Our analyses reveal that while the United Kingdom is similar to the other European countries with respect to many criteria, there are two major differences which ultimately affect its attractiveness: its investor protection & corporate governance rules, and the size and liquidity of its capital market. The state of the capital market is likewise a proxy for the professionalism of the financial community, for deal flow and exit opportunities. We determine a reasonable correlation between our attractiveness index scores and actual Venture Capital and Private Equity fundraising activities and prove the robustness of our calculations. Our findings across all the European countries suggest that, while investor protection and capital markets are in fact very important determinants for attractiveness, there are numerous other criteria to consider.
THE EUROPEAN VENTURE CAPITAL AND PRIVATE EQUITY COUNTRY ATTRACTIVENESS INDEX(ES)

Introduction
Why is there such a strong market for Venture Capital (VC) and Private Equity (PE) in the United Kingdom or in the United States, why is there relatively little activity in Germany, for example, the largest European economy, and why is activity close to zero in Greece or in some of the new European Union accession countries? Spatial variations in VC/PE activity result from numerous factors. Partly, they can be explained by built-in bias mechanisms. The whole investment process from institutional investors (the Limited Partners or LPs) to the finallybacked corporations is geographically biased: the largest, most prominent and most active institutional investors in the VC/PE asset class are located in the United States. This certainly contributes to the dominant role of the United States Venture Capital and Private Equity market. However, not only in the US, the institutional investors allocate their capital via chains of agents and networks in certain regions, and among countries. Usually, there is a concentration in 'hotspots' or core economic centers. These hotspots evolve mainly for two reasons. First, there is a professional community to support transactions, and to establish the capital supply side. Second, there must be expectation for demand of the committed capital. The last elements along the chain of agents are the Venture Capital and Private Equity funds (the General Partners or GPs). They prefer spatial proximity in their investments to facilitate the transaction processes, monitoring and involvement. It is popular for GPs to focus on a particular region, or just on one single country when searching for corporations that deserve financial backing. Hence, the geographical source of VC/PE is generally not very distant from the demand. This built-in bias mechanism is intensified by the institutional investors' international allocation approaches. Diversification needs urge the LPs to commit capital to funds that cover a particular country, or region. Therefore, LPs make a geographical selection of promising spots. The selection depends on their expectation of the demand for VC/PE, and on their evaluation of the host country's professional community.
In this paper, we address the international VC/PE allocation issue and propose a composite measure to compare the attractiveness of 25 European countries (the EU-25 with Estonia, Latvia and Lithuania grouped as "The Baltic States", plus Switzerland and Norway). We review the literature and search for criteria that determine both supply and demand for VC and PE in a country. The higher the quality of the criteria, the more attractive a particular country is for institutional investors. We find 42 data series for our sample countries as proxies for these criteria and aggregate them to the "Venture Capital and Private Equity Country Attractiveness Index". In this first step, we combine all the criteria into one index and receive an attractiveness ranking of the European countries. The index structure allows for benchmarking, and we comment our results for the first ranked, for the largest European and for the last ranked countries; namely United Kingdom, Germany, and Romania. Our analyses reveal that, while the European countries are similar with respect to many criteria, there are two major differences which ultimately affect a country's attractiveness: the protection of investors & corporate governance, and the size and liquidity of its capital market, which is likewise a proxy for the professionalism of the financial community, for deal flow and exit opportunities. In sensitivity analyses, we show that our index is robust with respect to different aggregation methods. In a second approach, we control for the fact that some of the criteria are more meaningful for either of the two market segments Venture Capital and Private Equity. Venture Capital is used to back young and start-up corporations in markets with high growth expectations. Private Equity finances changes of ownership in established businesses, often supported by debt finance. Hence, we calculate two more indexes, one of them focused on VC, and one on PE only. Finally, as a further robustness check, we analyze whether our initially chosen series of 42 data does not over-determine the index and present a calculation where we discard criteria. This tight index version consists of 17 determinants only, and aims to improve the results in a statistical sense. With the initially proposed index structure, its sensitivity analyses, and the three alternative index definitions, we show that there are five tier groups of attractiveness of European countries for VC and PE investments. The attractiveness ranking is robust to different aggregation methods, and to the deletion of individual data series. Some countries would change ranks within their tier group, especially when we focus on the individual VC and PE indexes; however, there is hardly any transition across the tier groups. We compare the indexes from the sensitivity analyses and the tight index version with the actual VC and PE fundraising activities in the particular countries and reveal reasonable correlations of both figures. We achieve the highest correlation for the initially proposed "basecase" index structure consisting of 42 data series. This signals that, while investor protection and corporate governance, and the capital markets are in fact very important determinants to assess the attractiveness of a country for VC and PE investors, there are many more criteria to consider. Neglecting some of them, leads to inferior tracking results.
Our paper makes the following contributions: First, we provide a comprehensive discussion of the important parameters that determine the international allocation process of institutional investors in the VC and PE asset class. Second, we propose a composite measure, data sources, and the methodology to quantify how individual economies attract these investors. Third, we apply the suggested method, perform sensitivity analyses and robustness checks and create a ranking for 25 European countries. Fourth, with these analyses, we are able to benchmark the individual countries with respect to detailed strengths and weaknesses, and explicitly do so for the United Kingdom, Germany and Romania. Fifth, we show that all of the included criteria are important, and neglecting some of them reduces the tracking power of the index. Sixth, while there are many similarities among the European countries, we claim that the size and liquidity of their capital markets, and hence the professional environment, deal flow, and exit opportunities finally distinguish their attractiveness.
The paper is structured as follows: After a brief introduction of our assumptions about supply and demand in the VC/PE market, we review the most important literature on the criteria for vivid VC and PE markets, and discuss the relevant parameters for our index. Next, we explain the data and the technical background for our calculations. We verify the appropriateness of the sub-indicators included, and discuss different aggregation methods. Then we present the index's results, interpret them, perform the sensitivity analyses and robustness checks, and determine tier groups regarding the attractiveness of the various economies for VC/PE investors. Finally, we measure the tracking power of our index, summarize this paper, and conclude.
Literature Review
The related literature discusses and analyses the determinants of Venture Capital and Private Equity activity in national economies or regions. However, only some of the papers explicitly distinguish between the Venture Capital and Private Equity market segments. One can intuit whether the reported finding is more relevant for backing corporations in early stages or later stages of their lifetime. Some criteria have a stronger impact on young and start-up corporations, some of them more closely affect established businesses, while others are valid for all corporations and, hence, both market segments. In our literature overview, we do not differentiate at the first stage between the two segments, but rather present all the relevant findings that should influence the institutional investors' allocation decisions. In a subsequent section of this paper, we separately focus on the more relevant topic for either the Venture Capital or the Private Equity segment, and briefly discuss the more important activity determinants in each market.
We group the literature overview into six sub-chapters that will also reflect the structure of our index, as we subsequently explain. Each heading represents one of six "key drivers" that we regard important, appropriate and quantifiable to determine the attractiveness of a country for institutional VC/PE investments. The sub-chapters define a set of criteria we need to proxy with our index.
Literature on the Importance of Economic Activity
Intuitively, the state of a particular country's economy should affect the VC/PE activity. Pure economic size will be an indicator for the body of corporations and deal flow opportunities in general. Economic growth should also lead to demand for finance. Gompers and Lerner (1998) focus on the VC segment and point out that there exist more attractive opportunities for entrepreneurs if the economy is growing quickly. Wilken (1979) argues that a situation of economic prosperity and development facilitates entrepreneurship as it provides a greater accumulation of capital for investments. The ease of start-ups is expected to be related to societal wealth, not only due to the availability of start-up financing, but also to higher income among potential customers in the domestic market. Romain and van Pottelsberghe de la Potterie (2004) find that VC/PE activity is cyclical and significantly related to GDP growth. Black and Gilson (1998) focus on the differences between bank-centered and stock marketcentered capital markets. They argue that a well-developed stock market that permits Venture Capitalists to exit through an IPO is crucial for the existence of a vibrant VC market. In general, bank-centered capital markets show less ability to produce an efficient VC infrastructure. They affirm that it is not merely the strong stock market missing in bank-centered capital markets; it is also the secondary institutions, including the bankers' conservative approach to lending and investing and the social and financial incentives that reward entrepreneurs less richly and penalize failure more severely, that compromise entrepreneurial activity. While their paper focuses on the early stage segment, the findings should be equally important for the later stage. Jeng and Wells (2000) stress that the main force behind the cyclical swings is IPO activity because it reflects the potential return to the VC/PE funds. Kaplan and Schoar (2005) confirm this. Analogue to Black and Gilson (1998) , Gompers and Lerner (2000) point out that risk capital flourishes in countries with deep and liquid stock markets. Likewise, Schertler (2003) uses either the capitalization of stock markets or the number of listed companies as a measure for the liquidity of stock markets. He finds that the liquidity of stock markets has a significant positive impact on VC investments at early stages.
Literature on the Importance of the Capital Market
Despite the principal disadvantages of bank-centered capital markets, Green (1998) emphasizes that low availability of debt financing is an obstacle for start-ups in many countries. Entrepreneurs need to find backers -whether banks or VC/PE funds -who are willing to bear risk. Hellmann et al. (2004) argue that banks represent the dominant financial institutions in most of the countries. They examine the role of banks for the VC/PE industry and stress that banks act in this market segment mainly for strategic reasons. They try to build early relationships for future lending activities. Cetorelli and Gamera (2001) provide evidence that bank concentration promotes the growth of those industrial sectors that have a higher need for external finance by facilitating credit access to younger companies.
Additionally, the VC/PE activity in a particular country relates to the state of the local VC/PE market's maturity level. Sapienza et al. (1996) mention that acceptance in a country's society and the historical evolvement of its VC/PE market determines investor confidence. Balboa and Martí (2003) find that annual fundraising volume is strongly dependent on the previous year's market liquidity. Chemla (2005) argues that the management of VC/PE funds is costly. Particular regions become attractive to investors only when the expected number of transactions is large and their volumes and payoffs exceed a certain amount to cover the management fees. Hence, the entry of new investors is dependent upon the prevailing activity in that region.
Literature on the Importance of Taxes
We assume that two types of taxes affect VC and PE activity; those directly related to the asset class, such as taxes on dividends and capital gains, and those with an impact on corporations and entrepreneurship, such as corporate tax rates. Gompers and Lerner (1998) stress that the capital gains tax rate influences VC/PE activity. In fact, they confirm Poterba's finding (1989), who builds a decision-model to become entrepreneur. Bruce (2000 and 2002) , and Cullen and Gordon (2002) prove that taxes matter for businesses entry and exit. Djankov et al. (2008) show that corporate tax rates strongly affect entrepreneurship. Bruce and Gurley (2005) explain that increases in income tax raise the probability of becoming an entrepreneur. Hence, the difference between personal income tax rates and corporate tax rates tends to be an incentive to create self-employment.
Literature on the Importance of Investor Protection and Corporate Governance
Legal structures and the protection of property rights also appear to influence the attractiveness of a VC/PE market. La Porta et al. (1997 and 1998) confirm that the legal environment strongly determines the size and extent of a country's capital market and local companies' ability to receive outside financing. They emphasize the difference between law on books and the quality of law enforcement in some countries. Roe (2006) comprehensively discusses and compares political determinants of corporate governance rules for the major economies and focuses on the importance of a strong minority shareholder protection to develop a vibrant capital market. Glaeser et al. (2001 ), and Djankov et al. (2003 and 2005 suggest that parties in common-law countries have greater ease in enforcing their rights from commercial contracts. Cumming et al. (2006a) find that the quality of a country's legal system is stronger connected to facilitating VC/PE backed exits than the size of a country's stock market. Cumming et al. (2006b) extend this finding and show that cross-country differences in legality, including legal origin and accounting standards, have a significant impact on the governance of investments in the VC/PE industry. Desai et al. (2006) discuss that fairness and property rights protection largely determine the growth and emergence of new enterprises. Cumming and Johan (2007) highlight that the perceived importance of regulatory harmonization increases institutional investors' allocations to the asset class. La Porta et al. (2002) find lower cost of capital for companies in countries with better investor protection. Lerner and Schoar (2005) confirm these findings. Johnson et al. (1999) show that weak property rights limit the reinvestment of profits in startup companies. Even so, Knack and Keefer (1995 ), Mauro (1995 ), and Svensson (1998 demonstrate that property rights significantly affect investments and economic growth. Black and Gilson (1998) , Lee and Peterson (2000) , and Baughn and Neupert (2003) argue that national cultures shape both individual orientation and environmental conditions, which lead to different levels of entrepreneurial activity in particular countries. Megginson (2004) argues that, in order to foster a growing risk capital industry, research culture plays an important role, especially in universities or national laboratories.
Literature on the Importance of the Human and Social Environment
Rigid labor market policies negatively affect the evolvement of a VC/PE market. Lazear (1990) , and Blanchard (1997) discuss how protection of workers can reduce employment and growth. Black and Gilson (1998) argue that labor market restrictions influence VC/PE activity; however, not to the same extent as the stock market. Djankov et al. (2002) investigate the role of several societal burdens for start-ups in different countries. They conclude that the highest barriers and costs are associated with corruption, crime, a larger unofficial economy, and bureaucratic delay.
Literature on the Importance of Entrepreneurial Opportunities
Access to viable investments is probably one of the most important factors for the attractiveness of a regional VC/PE market. The number of potential investments relates to the research output in an economy. Gompers and Lerner (1998) show that both industrial and academic R&D expenditure significantly correlates with VC/PE activity. Kortum and Lerner (2000) highlight that the growth in VC/PE fundraising in the mid-90s may be due to a surge of patents in the late 1980s and 1990s. Schertler (2003) emphasizes that the number of employees in the field of R&D, and the number of patents, as an approximation of the human capital endowment, has a positive and highly significant influence on VC/PE activity. Furthermore, Romain and von Pottelsberghe de la Potterie (2004) find that the level of entrepreneurship interacts with the R&D capital stock, with technological opportunities, and the number of patents. Similarly to Djankov et al. (2002) , Baughn and Neupert (2003) argue that bureaucracy in form of excessive rules and procedural requirements, multiple institutions from which approvals are needed, and numerous documentation requirements may severely constrain entrepreneurial activity. Lee and Peterson (2000) stress that the time and money required to meet such administrative burdens may discourage new venture creations.
Summary of the Literature Review
The numerous contributions emphasize the difficulty of identifying the appropriate criteria for our index. There is neither consensus about the most important criterion nor any ranking. While some of the criteria are more comprehensively discussed, and certainly of very high relevance, it remains unclear how these criteria interact. For example, it is questionable whether the VC/PE activity in a country with a high corporate governance level is more affected by the liquidity of the national stock market or by the labor regulations. While an IPO exit is in principle possible at many stock exchanges in the world, labor market frictions can hardly be evaded.
For the index calculation, it would be ideal to include all the mentioned criteria. However, some of the cited papers focus on particular economies or regions, depending on the data available, and their analyzed datasets are not existing or hardly comparable to the datasets that exist for the European Union countries (and Norway and Switzerland) . Hence, we try to find the best possible proxies for the determined drivers of VC/PE activity. Therefore, we summarize the related literature, as already expressed by the sub-chapter's headings, and identify six main criteria that ultimately determine the attractiveness of an individual country for VC/PE investments: Economic Activity, Capital Markets, Taxation, Investor Protection & Corporate Governance, Human & Social Environment, and Entrepreneurial Opportunities. We regard these criteria as "key drivers", and base the index structure upon them. Since none of the key drivers is directly measurable, we regard them as constructs and search for data series that adequately express their character. For example, we search appropriate data to proxy Economic Activity. Altogether, we find 42 individual data series to describe the six key drivers. We define subconstructs and group data series when they share a common character. We refer to the subconstructs as lower index levels (level 2 and 3) and aggregate the data on the lower levels to concentrate information. The final step is to aggregate the information of the six key drivers to the overall index. An important issue is the determination of the weights of the individual data series and constructs when aggregating the index. We describe the structure of our constructs, the methodologies for determining the weights and for the index aggregation in the following chapter.
Data and Aggregation Methodology
Data Sample
The selection of our data series is driven by the previous literature findings. The task is to find adequate measures that share common characteristics with one of the six identified key drivers for the European Union countries plus Switzerland and Norway. Thus, we want to rely on commonly accepted data sets only and, below, we propose the 42 individual data series presented. However, the selection remains arguable: we might include additional data-series, or exchange some of them against different ones. The quality of some data might be poor due to heterogeneous data gathering methods in the individual countries. Additionally, we might include too many individual items for the calculation and, hence, over-determine the index. A fewer items might be more appropriate to predict a country's VC/PE attractiveness.
To control for this criticism, we perform the robustness checks where we alter the aggregation methodology and where we discard data series from the selection. These checks confirm the robustness of our calculations, and the data selection. They also emphasize that exchanges of particular data-series or discarding data does not meaningfully affect the overall results. We present the robustness checks in a subsequent chapter of this paper. However, we do not always use raw data but sometimes refer to ready-made indexes like the "doing business indexes" from the World Bank. 1 For instance, our indicator for investor protection and corporate governance is a ready-made index. For detailed descriptions of the individual index items, we refer the reader to the Appendix to this paper and the original data sources, where comprehensive definitions and descriptions of the data series are provided. Also in the Appendix, we comment on our motivation for the choice of the data series in more detail. We discuss the problems that remain in the selection, and how we address these issues.
Base Case Index Calculation
In general, composite indicators are used to summarize a number of underlying individual indicators or variables. They are quantitative or qualitative measures derived from a series of observed facts that can reveal or proxy characteristics. The facts we observe for our index are heterogeneous and, to ensure that our cross-country aggregations are comparable, we need to deflate several variables by the sizes of the economies/countries and use either GDP or population as deflators. Further, due to the large number of index items (42) and data-points (105) per country (including the data records over a certain period to calculate the averages), we follow the method as already described above, and proposed by Nicoletti et al. (2000) . We determine a structure of three sub-index levels and group the items that we expect to correlate with each other. The main advantage of this structure is that we can trace back indicator values to increasing levels of detail. This will help in interpreting the strengths and weaknesses of the individual countries and in drawing up the conclusions. Another advantage of the built subconstructs is, in fact, that lower data series do not gain too much weight in the aggregation process. For example, the four data series to proxy the burden of starting a business are considered only once, when we determine entrepreneurial opportunities.
Using this composition technique for all the calculations in principle, we differentiate three methods to determine the weights for the overall index aggregation. The first method is the simplest, where we equally weigh the individual data series or constructs when we aggregate them on the superior index level. In the second approach, we refer to it as our base case, we perform factor analysis when it is suitable. The third method is a severe application of factor analysis, where we discard data series or constructs if discarding them leads to improved statistical results. Using this method in the robustness check to calculate the tight index version, we break with the above proposed data structure and strictly adhere to the mathematical result. For the two latter methods based on factor analyses, we have to prove that the raw data and the ready-made indexes are consistent for their aggregation. We perform reliability analyses, using Cronbach's Alpha, the Kaiser-Meyer-Olkin Measure of Sampling Adequacy, and Bartlett's Test of Sphericity to ascertain the consistency of the chosen data and the validity of the applied statistical method.
All the different weighting schemes are sensitive to the normalization and standardization of the underlying variables. Hence, we perform sensitivity analyses to show the impact of the different approaches on the results. All these procedures are described in the subsequent sections.
Analysis of Index Consistency
Cronbach's (1951) Alpha is a measure of internal consistency of items in a model or survey.
2 It assesses how well a set of items measures unidimensionality. Here, we use it to approve the consistency in our aggregation steps. Cronbach's Alpha is defined as: (1) where n is the number of the components of a (sub-) construct and R is the mean correlation of the items (e.g. the mean of the non-diagonal terms of the correlation matrix). The coefficient increases with the number of sub-indicators and with the correlation of each tuple. Cronbach's Alpha is equal to zero if no correlation exists and the sub-indicators are independent. The coefficient is equal to one if sub-indicators are perfectly correlated. Hence, a high alpha indicates that the underlying items proxy well the desired characteristic. Nunnaly (1978) suggests a value of 0.7 as an acceptable threshold. The Cronbach Alpha will provide information if our selected data is adequate to express the six key drivers, and if it is appropriate to aggregate the six key drivers to the overall index. Additionally, we use Cronbach's Alpha for the determination of the optimal data set when we calculate the tight index as a robustness check.
The Kaiser-Meyer-Olkin Measure of Sampling Adequacy (MSA) is based on the partial correlations among the input variables. The measure should be above 0.5 for each individual variable and likewise for the overall test. In factor analyses, variables with MSA values below 0.5 should be omitted from the analysis one at a time. With Bartlett's Test of Sphericity, it can be shown that the correlation matrix is not an identity matrix. The test value should be below the 0.05 significance level. Table 2 presents the consistency of the six key drivers measured by their Cronbach's Alphas, their MSA values and Bartlett's Test significance values. We do not consider Taxation and Investor protection in this calculation, because they consist of only two and three underlying data series respectively. Hence, we always aggregate these constructs using equal weights of the sub-indicators.
2 Cf. Raykov (1998), Cortina (1993 ), Feldt et al. (1987 , Green et al. (1977) , Hattie (1985), and Miller (1995) . Cronbach's Alpha for economic activity is below the cut-off value of 0.7. This could lead us to exchange or to drop some items that proxy economic activity and we will address this issue in the robustness check with our tight index definition, where we show that improvements of unidimensionality achieved by discarding data series do not necessarily lead to a more accurate overall index. Regardless, the aggregation of the six key drivers to the overall VC/PE Attractiveness Index yields a Cronbach's Alpha of 0.769, and the MSA value is 0.629, while the Bartlett Test of Sphericity is significant at 0.000. Thus, we propose that our selection of index items altogether is adequate to calculate a country's attractiveness for VC/PE investors, and proceed using the index structure with 42 data series as described above.
Normalization and Standardization
All data-points need to be normalized for their index aggregation. There exist various techniques, each one with particular advantages and disadvantages as discussed by Standardization (or z-scores) converts the underlying data to a common scale of the normal distribution with a mean of zero and a standard deviation of one. Hence, variables with extreme values have a greater effect on the indicator. The z-score is defined as:
( 2) The rescaling method is used to normalize indicators to an identical range by linear transformation. This method is vulnerable for extreme values or outliers that can distort the transformation. However, rescaling can widen the range of indicators lying within small intervals more than using the z-scores transformation. The rescaling method is defined as:
Ebert and Welsch (2004) discuss that the selection of a suitable normalization method is not trivial and requires special attention. The method must consider the properties of the underlying data, as well as the objective of the summarized indicator. The z-scores and the rescaling approach are the most commonly used because they have desirable characteristics when it comes to aggregation.
Considering our data, where the values of the variables are rather close to each other for some criteria, the rescaling method seems most appropriate because it widens the countries' spread and, thus, allows easier interpretations. Accordingly, we use the rescaling method as our base case and convert all variables of the particular sub-indexes to a common scale from 1 to 100 points. Thereby, 100 represents the best score, while 1 is the worst. For every individual variable, we define whether high values positively or negatively influence the attractiveness for VC/PE investors, and hence, assign 100 points either to the lowest (e.g. in case of hiring costs) or to the highest score (e.g. in case of GDP/Capita). In our sensitivity analyses, we investigate the difference resulting from using z-scores for standardization. The next step deals with the weighting of the individual criteria and constructs, and their aggregation to the VC/PE Attractiveness Index.
Weighting of the Index Items
If there are no statistical or empirical grounds for choosing a different scheme, we could use equal weights to aggregate the index items. This implies an equal contribution of all subindicators to the VC/PE attractiveness, which is arguable. However, from the large body of literature it is difficult to draw conclusions about the importance, and hence the weight, of the individual criteria. Equal weighting, as discussed by Nardo et al. (2005a) , can be the result of insufficient knowledge about causal relationships, ignorance about the correct model to apply or even stem from the lack of consensus on alternative solutions. There are a number of weighting techniques derived from statistical models. Manly (1994) discusses principal component analysis. Nardo et al. (2005a) propose factor analysis, and data development analysis. Kaufmann et al. (1999 and 2003) use an unobserved component model. Other, similar weighting techniques are derived from analytic hierarchy processes, as described in Forman (1983 ), or Saaty (1987 , or from conjoint analysis, as in Green and Srinivasan (1978) , Hair et al. (1998), and McDaniel and Gates (1998) .
We use both; one approach with equal weights among all the sub-index items and one approach based on factor analysis. Using this latter technique, we differentiate between the index levels. The level 3 sub-indexes are always aggregated using equal weights, but for the level 2 subindexes, and for the key drivers, we follow Berlage and Terweduwe (1988) . In this weighting method, each component is assigned a weight according to its contribution to the total variance in the data. This is an attractive feature, because it ensures that the resulting summary indicators account for a large part of the cross-country variance of the underlying items. That makes this method independent of prior views on their relative economic importance. This is at once an advantage and a disadvantage. The advantage is that "we let the data speak" and do not need to determine weights on our own which would be an arbitrary task. The disadvantage is that one might assume that some of the criteria play a dominant role. However, as highlighted in Nicoletti et al. (2000) , the properties of factor analyses are particularly desirable for cross-country comparisons. In our sensitivity analyses, we investigate the impact of different criteria weights on the overall result.
A detailed discussion of factor analyses is carried out in, for instance, Hair et al. (1998) . The general linear factor model for p observed variables and q factors or latent variables takes the form:
where x i represent standardized variables, and α i1 ,…,α iq are factor loadings related to the factors F i ,…,F q , while e i are residuals. We assume that the factors are uncorrelated with each other, and with the residuals. Further, they have zero means, and unit variance. Additionally, the residuals are uncorrelated with each other. They have zero means, but not necessarily equal variances. Now, the most common method used to extract the first m components is principal component analysis. The decision of when to stop extracting factors depends on the point when only little "random" variability remains. Various stopping rules have been developed as described in Dunteman (1989): Kaiser's Criterion, Scree Plot, variance explained criteria, Joliffe Criterion, Comprehensibility, Bootstrapped Eigenvalues and Eigenvectors. Kaiser's Criterion is one of the most widely used stopping rules and recommends dropping all factors with an Eigenvalue below one. Due to Kaiser (1958) , most of the total variance is determined by components beyond the Eigenvalue of one. However, regarding the Eigenvalues in our sample, there is another large decrease of explained variance below Kaiser's mark. As demonstrated in Table 3 , we obtain three components that represent 83.8% of the total variance of the underlying data. The next step deals with the rotation of factors (see Table 4 ). According to Hair et al. (1998) the usual rotation method is the Varimax Rotation. Rotation minimizes and maximizes the factor loadings. Ideally, each indicator is loaded exclusively on one of the factors. Kline (1998) points out that the rotation changes the factor loadings and, hence, the factors' interpretation, but leaves the analytical solutions ex-ante and ex-post rotation unchanged. can name the two other factors correspondingly. As a result, the index score of a country depends on these three main components: the socio-economic environment, the tax regime and the corporate governance & property rights protection.
The last step (see Table 5 ) of the weighting procedure deals with the construction of the weights from the matrix of factor loadings after rotation. The square of a factor loading represents the proportion of the variance of the indicator explained by the factors. Now, the three intermediate components are aggregated by weighting each composite using its proportion of explained variance in the dataset: 0.513 for the first (0.513 = 2.578/(2.578+1.272+1.179)), 0.253 for the second component and 0.235 for the third one. Finally, we can calculate the overall weights as a linear combination of the three components. Table 5 presents the weights of the six key drivers. Investor Protection & Corporate Governance achieves the highest weight, followed by Taxation and the Capital Market. However, it becomes obvious that the difference between the weights of the six key drivers is not very large, probably leading to similar results if we applied equal weights to aggregate the sub-indexes. We address this issue in the scenario analyses. Tables 3, 4 , and 5 present the procedure to determine the weights of the already aggregated key drivers. To determine the key drivers we had to perform the analogue procedure one-step before, using the data and sub-constructs they consist of. We present the results of the factor analyses for the key drivers in the Appendix to this paper. Nardo et al. (2005b) discuss the advantages and disadvantages of factor analysis. Factor analysis can summarize a set of sub-indicators while preserving the maximum possible proportion of the total variation in the original set. This is a very desirable feature for crosscountry comparisons. Contrarily, the determined factor loadings might not represent the real influence of sub-indicators. However, the real influences are as yet unknown and our index will contribute to solving this problem. Furthermore, factor analysis is highly sensitive towards modification of the sample due to data revisions or updates of new countries. Factor analysis is also very sensitive to the presence of outliers, which may introduce a spurious variability in the data, and to the sample size.
Aggregation
Various possible procedures exist for the index aggregation. Nardo et al. (2005a and 2005b) distinguish additive methods, geometric aggregation and non-compensatory multi-criteria analysis. We focus on linear and geometric aggregation because they are in common use.
Linear aggregation is an additive method and defined as: Linear aggregation is the more intuitive approach. However, the subsequently described sensitivity analyses reveal that the index calculation based on geometric aggregation yields the best tracking results if we compare the index scores with the actual fundraising activities of the particular countries. For this reason, we describe our base case findings using the geometric aggregation method in the following chapter.
Results
Base Case Findings
We calculate the base case of our VC/PE Attractiveness Index according to the procedures described using rescaling, factor analysis, and geometric aggregation. Figure 1 presents the index rankings for the 25 European Union countries (Estonia, Latvia, and Lithuania grouped into the Baltic States), plus Switzerland and Norway. We also calculate a GDP-weighted average score of the EU-25 members. This average score is rescaled to 100 points to simplify country comparisons. Hence, every country is directly comparable to the European Union average.
Figure 1
Country ranking according to our base case calculations: rescaling, factor analysis, and geometric aggregation
The top performers are the United Kingdom, Ireland, Denmark, Sweden and Norway. Germany, the largest European economy, ranks slightly above the average, while other large economies, such as France, Italy, and Spain have rather disappointing scores. Bulgaria, Greece, Slovakia, and Romania are the least attractive European countries for VC and PE investors. Bulgaria, Slovakia, and Romania are "new" European Union members that just recently joined in 2004. Caused by the ongoing transition process from former centrally-governed socialistic economies their low scores are understandable. However, for Greece the result is unfruitful. Due to lack of space, we cannot discuss the decisive factors that determine the scores for all the individual countries. However, we find a typical pattern in the scores and explain it with a focus on the first and last ranked countries, and on the largest European economy.
Figure 2 presents a spider chart with the scores of the six key drivers for the United Kingdom, Germany and Romania. Once again, the EU-25 average is rescaled to 100 so that the scores are directly comparable with the European Union average. emphasizes that and argues that the historically good corporate law protection of minority shareholders in the United Kingdom is a good example for the precondition for the development of a vibrant capital market. This becomes evident when we compare the scores for the Capital Market key driver of the three countries. While the size and liquidity of Germany's and Romania's capital markets are even below the EU-25 average, the United Kingdom demonstrates its major advantage. This is in line with the findings of Black and Gilson (1998) who discuss the implications of a stock market centered capital market for the VC/PE asset class. Similarly, Gompers and Lerner (2000) highlight the importance of the capital market. Good investor protection leads to a vibrant capital market, and this likewise establishes the required professional community to secure deal flow and exit opportunities for VC and PE funds. The capital market turns out to be the most distinguishing feature between the United Kingdom and the other European countries. The United Kingdom is on par or only slightly better than the EU-25 average with respect to Economic Activity, Entrepreneurial Opportunities, and Human and Social Environment. It has a small disadvantage regarding Taxation. However, this disadvantage is more than compensated by its Investor Protection & Corporate Governance and its Capital Market. Our proposed index structure allows disaggregation of the results on the lower index levels. Figure 3 presents the scores for the United Kingdom, Germany and Romania on the aggregation level below the key drivers. Germany has lessened the tax burden for its corporations in recent years and, in addition, is above average regarding the differential to the top income tax rate. Romania has a very low corporate tax rate, but the same low top income tax rate (hence an invisible score of 1 point).
The United Kingdom is on a par with the average European corporate tax rate but only has a small differential to the income tax rate. For Romania, we should note that its top position regarding GDP is caused by the large growth rate in recent years and not by the GDP/capita figure. This information would become transparent if we presented the scores on the subsequent index-sublevels. Additionally, as can be seen in Figure 3 , Romania's scores regarding innovations are disappointing.
Sensitivity Analyses
Our index is sensitive to the normalization, weighting, and aggregation techniques. For our base case calculation, we use rescaling, factor analysis, and geometric aggregation. Now, we address the sensitivity of the index scores regarding the applied normalization, weighting, and aggregation.
Since the alternative procedures are straightforward calculations using the same data and index structure, we do not present the individual calculation steps, but only the results in Table 6 . The third sensitivity analysis applies equal weights, and linear aggregation, while in the last one we use z-scores for normalization instead of our rescaling procedure. It is obvious that the countries' ranks change only slightly across the chosen methods.
Table 6
Sensitivity analyses Table 6 documents that the discussed statistical issues, and the choice of the weighting technique and aggregation procedure do not harm our general ranking to a great extent. The results are driven by the socio-economic facts and not by the weighting scheme. However, the analyses also provoke the question about the most reliable index version. This question will be addresses after further robustness checks.
Robustness Checks: Separate VC and PE Indexes, and a Statistically Optimized Tight Index Calculation
As argued above, our proposed data selection is subject to criticism. First, all the criteria defined are not equally important for both market segments, Venture Capital and Private Equity. Second, it might anyway be suitable to minimize the input data and discard some of the selected criteria. We address these issues with three robustness checks: we redefine our index structure and the appropriate data series, and calculate two separate VC and PE indexes as well as a "tight index". For the separate VC and PE indexes, we refer to the literature overview and analyze the importance of the individual criteria for either market segment. Some of the criteria affect both segments equally, others are relatively less important either for Venture Capital or for Private Equity. Hence, we discard these criteria from the data selection to calculate the specific index.
To gain variation in these robustness checks, we apply this rule strictly, even if the differences in importance are minor.
We assume that the general Economic Activity and Investor Protection & Corporate Governance affect both segments equally. Therefore, we use the same data and aggregation structure as before for both indexes. For the Capital Market, we believe that the credit market conditions are less important for the VC segment and, therefore, we discard that construct. Unfortunately, the available data does not allow the separation of lagged Venture Capital and lagged Private Equity activities, since for many of our sample countries no such differentiation was made in the past. Hence, we retain our measure for lagged Venture Capital and Private Equity activity likewise for both indexes.
Regarding Taxation we refer to Bruce (2000 and 2002) , Cullen and Gordon (2002), Bruce and Gurley (2005) , and Djankov et al. (2008) who discuss the impact of corporate tax rates and the differential to the income tax rate on entrepreneurial activity and the entry of businesses. Since our key driver Taxation directly seizes their arguments, we discard the construct from the PE index. Additionally, we should note that there is another effect that we have ignored so far, which impacts contrarily and hence, suggests to discard Taxation from the PE index: Low tax rates decrease the value of tax shields in debt financed transactions, and hence their rationale.
With respect to the Human and Social Environment, the level of education, and crime should influence entrepreneurial culture more strongly. Contrarily, labor regulations, and hiring and firing difficulties hurt more-established corporations than start-ups, where the entrepreneurial spirit of the employees is mandatory anyway. Finally, R&D spending, and innovativeness should be less important for the later stage segment, while we assume that privatization activities generate deal flow for PE funds. Additionally, there should be a relationship of the deal flow in the PE market segment and the total number of corporations in an economy, but not with the number of new start-ups. Finally, the burden to start a business is not relevant for already existing corporations. Consequently, we discard these data series (respectively constructs) from either data sample for the sub-indexes.
In Table 7 , we present the chosen data series for the separate VC and PE indexes. The calculations directly follow our base case procedure and are described in the Appendix.
While the selection of data series for our separate VC and PE indexes is economically motivated, we propose a pure technical approach for a "tight VC and PE index". Therefore, we apply a simple heuristic to improve the statistical quality of our data aggregation, and discard data series or constructs that share little common variance with the other data. We search the data series and constructs that maximize Cronbach's Alphas and MSA values. This leads to a redefinition of the key drivers and all the underlying items. We start on the level of the individual data series and analyze the impact of regrouping or discarding them. We strictly drop items with MSA values below 0.5 or with negative marginal contributions to the Cronbach's Alpha from our dataset. Since this heuristic is based on repeated trials, we only present the final index composition in the Appendix. In Table 7 , we show the 17 remaining data series and the index structure together with the chosen data series and constructs for the separate VC and PE indexes.
Table 7
Composition of the robustness checks Key Drivers/Individual Data Series VC Index Table 7 reveals that, compared to our base case and the separate VC and PE indexes, the tight index depends more strongly on the economic power of the countries, on the state of their debt and public equity markets, on investors' protection, on innovativeness, and on the burden for starting businesses.
Including our robustness checks and the sensitivity analyses, we have a lot of variation in our index definitions and aggregation methods. We compare the country scores with respect to the different versions and present the ranking results in Figure 4 . As our base case calculation and the four sensitivity analyses are based on the same data and index structure, we mark the span of their ranks as a vertical line. Hence, this line shows the variability of a country's ranking across the different calculation methods. The small horizontal bar is the average of these five (not necessarily different) ranks. The order of the countries from left to right is according to these average positions and, therefore, not equal to the order as in Figure 1 . For the three robustness checks, we break with the data structure and, hence, do not include the ranks of the robustness checks in the vertical bar as an indicator for deviation, but mark them separately. Additionally, it is of particular interest to demarcate the VC and PE indexes to address strengths and weaknesses of our sample countries with respect to both market segments separately. The triangle indicates the rank for the VC index, while the dot represents the PE rank. The cross designates the tight index rank.
Figure 4
Sensitivity analyses, robustness checks, and average rankings It is evident from the sensitivity analyses that the dispersion of ranks is not very large among the different calculation procedures. Additionally, the deviations of the separate VC and PE index ranks, as well as of the tight index are not very large for most of the countries, except for Ireland, Switzerland, Hungary, Portugal, Italy and Spain. The large deviation of their VC or PE rank from the average rank (of the sensitivity analyses) is caused by changes in weight, respectively by the deletion of data series where the countries have competitive advantages/disadvantages. Spain and Italy advance many positions if we focus on the attractiveness of their PE markets only, which is mainly due to the deletion of Taxation in that index. Ireland and Hungary lose some ranking positions for the same reason. Switzerland benefits because some of its deficits regarding Human and Social Environment are discarded. However, if we focus on the VC index, their comparative positions remain. This confirms our base case calculation, which considers both segments, and uses more data series.
From Figure 4 , we can also identify five tier groups of attractiveness as marked by the dashed lines. Within those tier groups, the ranks vary with respect to the different sensitivity analyses and index versions, but there is hardly any transition across the tier groups.
Explanatory Power of the Results
Intuitively, the VC/PE fundraising activity should indicate the attractiveness of a particular country to foreign investors. Hence, there should be a strong correlation between our VC/PE attractiveness scores and the actual fundraising activities in the various countries. We measure the expected VC/PE activity as ratios between raised funds and GDP. For a part of our sample, the recent European Union accession countries, the fund raising activity fluctuated very strongly in the past from zero to peak levels in some years. For this reason, we use averages over five years to smooth the fluctuations using data from the EVCA (2003, 2004, 2005, and 2006) yearbooks. We determine the Pearson Correlation of the VC and PE fundraising activity with the index-scores of our base case, all the sensitivity calculations, and the tight index version. Unfortunately, we cannot compare our two VC and PE indexes with the actual separate VC and PE fundraising activities. For the same accession countries, EVCA made no sufficient distinction of the two market segments in the past. Hence, there is no disaggregated data on the two distinct segments available and, therefore, no consistent analyses over all the countries possible. Table 8 summarizes the correlation analyses.
Table 8
Tracking power of the sensitivity analyses and the tight index The correlation analyses reveal (ρ = 0.599) that our base case calculation method is the most adequate to measure the attractiveness of a country for Venture Capital and Private Equity investors. However, the proposed factor analyses are extensive. Evading the effort to perform these analyses and weighing all index items and constructs equally yields to a small decrease of the tracking power (ρ = 0.580). If we keep our base case, but aggregate all the constructs linearly (instead of geometrically), we further decrease the index's tracking power (ρ = 0.567). Avoiding factor analyses in that case continues deteriorating the result (ρ = 0.551). We receive the largest loss in quality if we use z-scores to standardize the variables (ρ = 0.529) instead of rescaling them. Finally, discarding data series from our proposed selection, and optimizing the statistical quality of the data aggregation, as in our tight index version, indeed leads to a lean and consistent index, but also to less satisfying results (ρ = 0.550). This means that the advantage of handling less data and performing fewer calculations goes along with a loss of the explanatory power.
Figure 5
Tracking power of our base case index
In Figure 5 , we present the tracking power of our base case index. The ordinate captures the expected VC and PE activity in the particular countries, measured by the average of the ratios of funds being raised and GDP for the years 2001 to 2005. The data source is the EVCA (2003, 2004, 2005, and 2006 ) yearbooks. The abscissa reflects the countries' scores according to our base case Venture Capital and Private Equity Attractiveness Index. Additionally, we also consider the economic prosperity of the countries [GDP/capita] by the size of the bubbles to provide a benchmark for comparison. 3 Figure 5 expresses the dominating role of the United Kingdom regarding the VC/PE activity in Europe. We should note however, that the data on raised funds is collected according to the "office approach". That means that the headquarters of the fund raising GPs determine the country statistics. It is not clear, where the money will finally be invested. For example, a large portion of the capital allocated in the United Kingdom serves other European countries. On one hand, this represents investors' confidence in the quality of the United Kingdom finance professional community. On the other hand, this highlights that the raised funds are a biased indicator for expected VC/PE activity in particular country.
3 Note: Bulgaria's GDP/capita ratio is very small and its expected VC/PE activity is close to zero. Hence, Bulgaria's position is next to the abscissa and hardly visible. 
E x p e c t e d V C / P E A c t i v i t
Conclusions and Outlook
We present a composite index to measure the attractiveness of 25 European countries for Venture Capital and Private Equity investors. Therefore, we review the literature on VC/PE activity determinants and identify six key drivers that affect a country's attractiveness: Economic Activity, Capital Markets, Taxation, Investor Protection & Corporate Governance, Human & Social Environment, and Entrepreneurial Opportunities. We propose 42 data series to proxy these key drivers, and different methods for calculating the index, namely for normalization, weighting, and aggregation. We run a base case calculation and find the United Kingdom to be the most attractive European country for VC/PE investors, followed by Ireland, Denmark, Sweden, and Norway. The largest European economy, Germany, ranks slightly above the European Union average. Other large European economies, such as France, Italy and Spain show little attractiveness. The ranking concludes with Bulgaria, Greece, Slovakia, and Romania. The low attractiveness scores of Bulgaria, Slovakia, and Romania are understandable, as they are recent entrants into the European Union and still in transition from a former centrally planned economy. However, for Greece the result is rather disappointing.
In additional robustness checks, we distinguish the differences of the two market segments Venture Capital and Private Equity, and calculate two separate indexes. Further, we present a "tight index" where we discard data series with little or negative contribution to the series' unidimensionality. This reduces the number of necessary data series to 17, and likewise addresses a potential over-determination of our base case index. We find that the advantage of less effort in collecting data and running the calculations goes along with less explanatory power of the index. We measure the explanatory power of the different index-versions by the correlation of the country scores with their actual VC and PE fundraising activity and receive the highest correlation for our proposed base case index. The separate VC and PE indexes lead to similar country rankings as our base case. However, some countries slightly change their rank if we focus on their attractiveness for either Venture Capital or Private Equity investments. Over all of our index versions and robustness checks, we find five tier groups of attractiveness rankings for the European countries. This signals the robustness of our calculations: the results are economically driven by interaction of several criteria, and not by the statistical approach or by individual data series.
Lack of space prevents us from commenting on all the individual countries. However, we find a general pattern if we compare the characteristics. There is dispersion in all the six key drivers across Europe. Some countries attract investors with low corporate taxes. The Nordic countries are especially strong in Entrepreneurial Opportunities. There is some dispersion in Economic Activity, and in the Human & Social Environment. However, Investor Protection & Corporate Governance, and Capital Markets make the difference. The United Kingdom clearly dominates all the other countries regarding these criteria while their taxation score is below the European average, and while the other criteria are on a par. Glaeser et al. (2001 ), and Djankov et al. (2003 and 2005 discuss the impact of a common-law system and La Porta et al. (1997 and 1998) confirm that the legal environment strongly determines the size and liquidity of a country's capital market. Roe (2006) expands this line of research and comments on the historical development of corporate governance rules for major economies. He points to the importance of shareholder protection for the establishment of a vibrant capital market, and compliments the United Kingdom's example. Black and Gilson (1998) emphasize the role of the professional infrastructure that accompanies the stock market-centered capital markets. From their studies, we can conclude that good investor protection leads to a vivid capital market, and this likewise evolves the required professional community to secure deal flow and exit opportunities for VC and PE funds. This ultimately determines a country's attractiveness for institutional investments in the VC/PE asset class.
However, Black and Gilson (1998) name it a "chicken and egg problem": a VC/PE market requires a stock market but a stock market requires entrepreneurs and exit transactions, which in turn, require a VC/PE market. Instead of creating multiple new institutions, they recommend piggybacking on the institutional setting of another country. If this is successful, it will bring a potential for the development of local institutions. For example, foreign VC/PE funds might find it profitable to hire and train locals to help them find investment opportunities. Once trained, some of them will found their own companies locally, and compete with their former employers.
While their arguments are very rich, the discussion reflects the capital supply side only. We should also take into account that, as revealed in our analyses, some European countries lack several important attractiveness criteria. Without sufficient entrepreneurial culture and entrepreneurial opportunities, with rigid labor markets, and bribery and corruption, there will be no demand for Venture Capital and Private Equity. If there is no demand, there is also no need to piggyback on another country's institutions.
The availability of the necessary data series limits the scope of our index. The full data set with the required quality is not available to any useful extent for other regions of the world (besides North America). However, the research project should be extended to cover the whole world. A fruitful approach is to search for new data series that cover all relevant countries and to calculate an index based on the proposed method for comparison between continents and, especially, for emerging markets. This should shed more light on the worldwide competition of economic regions.
Unfortunately, our economic approach cannot cover special situations or special opportunities for VC/PE investments in particular countries. This is notably the case for tax considerations. It is impossible to cover and compare individual countries' tax regimes on a general and transparent level, especially including taxes on dividends, and capital gains taxes, which are of particular importance for the asset class in question. Similarly, this is valid for different public subsidy policies to attract institutional capital. Moreover, our approach relies on last available and historic (averaged) data, and cannot consider the latest development of individual items. Nevertheless, we attempt to contribute to the transparency of the VC/PE asset allocation process, and to discover strengths and weaknesses of the European economies to spur their competitiveness, innovation, entrepreneurship, employment, and growth.
Appendix A
Motivation for the Data Selection
The presented selection of raw data and ready-made indexes in Table 1 deserves several comments. Unfortunately, due to the poor supply for adequate data, we choose individual data series in reverse order of the criteria. In the first stage, the choice is driven by its availability for the sample countries, and in the second stage by its character. Data series like GDP/capita or average GDP growth are commonly available and need not be explained. However, a construct like Crime is less intuitive. We emphasize that the basic idea of the index is that the chosen data series do not directly express the attractiveness of an individual country for VC and PE investors, but all of the data related together contribute to that latent information. The rationale for the definition of a construct like Crime is the following: as also discussed by Djankov et al. (2002) the crime rate in a particular country affects its human and social environment, and an investor should prefer countries with lower crime rates. Hence, crime is a latent driver for institutional investors' activities. Unfortunately, an objective and reliable measure for crime does not exist on a pan-European scale. There only exist two data series on juvenile offenders and offences per capita for our sample countries. It sounds odd, to relate juvenile offences and institutional investments. However, this is exactly the justification of the proposed index structure: we assume that the number of juvenile offenders and offences per capita contribute to the perception of crime in a society. The perception of crime is one criterion to describe the human and social environment, which is in turn, finally one parameter that institutional investors consider for their international asset allocation. This way, the number of juvenile offenders becomes a latent driver of the country's attractiveness. With this presupposition, we describe in the following sections the choice of our data series for every key driver.
A.1. Data for the Economic Activity Construct
Our definition of the Economic Activity construct follows the findings of Gompers and Lerner (1998), Wilken (1979) , and Romain and van Pottelsberghe de la Potterie (2004). They argue that the growth of national economies influences the foundation of new enterprises. Related to that, the pure size of an economy should also determine the VC/PE activity. First, one might expect a similar ratio of VC/PE activity to economy size for comparable countries. Hence, the ratio represents average VC/PE funding needs. Second, institutional investors might just not track countries of little economic size. Similar to these reasons, we add an indicator for inflation, for unemployment, and for foreign direct investments to the construct. With the indicator for inflation, we control for real growth. Unemployment represents another criterion for the prosperity of an economy. The net inflow of foreign direct investments mirrors the availability to attract international investments in general. We assume that this indicator first summarizes all the economic conditions to some extent and, second, strongly correlates with the attractiveness to receive VC/PE funding.
Regarding the correlation of the chosen indicators, we would expect that GDP/capital correlates negatively with economic growth, as small economies have more potential to achieve large growth rates. Contrarily, we assume that large growth is related positively to higher inflation and a higher current unemployment rate. These issues highlight the problem of selecting adequate criteria and finally determining their weight in the overall index. As we present in the analytical section of the paper, it is more promising for the determination of the index weights if we focus on positively correlated variables only. However, we argue by the provided economic reasoning that it is neither desirable nor adequate to include only positively correlated variables in this and the following constructs. Likewise, this is proven with our tight index calculation where we discard (among others) the negatively correlating determinant GDP growth. As a result, the tight index has inferior tracking power of the VC/PE fundraising activity.
A.2. Data for the Capital Market Construct
For the Capital Market Construct, we differentiate the deal flow and exit market conditions, the debt market, and a variable to measure the lagged VC/PE activity itself. The IPO activity proxies the exit conditions in a particular country. Even if there exist opportunities to go public abroad, we expect a strong relationship between a national IPO volume and the VC/PE attractiveness as likewise documented by Jeng and Wells (2000), and Kaplan and Schoar (2005) . Referring to Black and Gilson (1998) , Gompers and Lerner (2000) , and Schertler (2003), the stock market capitalization and the trading volume capture the size and liquidity of the public equity markets. This construct indicates the probability of finding preferable exit conditions and additionally, measure the degree of the finance and capital market culture and the finance professional environment in a country. Similar, this is valid for the M&A market volume, that indicates both deal flow (for the PE segment) and exit conditions.
We measure the state of the debt market conditions by three criteria: the central bank discount rate, by private credit activity, and by the number of banks per capita. As pointed out by Green (1998) and Hellmann (2004) , banks also play an important role for the VC segment. However, facing good debt financing opportunities is even more important for later stage transactions. For this construct, it would be desirable to use proxies that replicate better and more directly the debt financing conditions for VC/PE transactions. For example, it would be more promising to use the price for debt in Leveraged Buyout transactions directly, or to focus on the number of investment banks only. However, this data simply does not exist on the pan-European scale. Instead, we capture competition among banks by their number per capita, and by the private loan activity. We assume that if the competition among banks is high, it is easier to receive debt financing, also for Leveraged Buyouts and VC transactions. The central bank discount rate indicates the price of risk-free lending. We use it as an indicator for the cost of debt and, hence, the cost of capital for transaction financing. We emphasize that the rate is the same for all countries in the Euro-zone, but there is some variation among the countries outside the zone.
The last criterion that we use to build the capital market construct is the VC/PE activity itself. We refer to Sapienza et al. (1996) , and Balboa and Martí (2003) and include a lagged variable for VC/PE investments over a three year average. It can be argued that including this parameter immediately increases the tracking power of the attractiveness index. However, we refer to the presented calculation procedures and claim that, finally, the weight of this criterion in the overall index is (depending on the aggregation method) 4% maximum. Hence, this does not substantially affect the results.
A.3. Data for the Taxation Construct
It would be desirable to include a country-indicator on the taxation of capital gains, as pointed out by Gompers and Lerner (1998) or directly on investors' tax burdens in general. Once more, as no such comprehensible indicators exist for the different tax regimes on the European scale, we refer to Bruce (2000 and 2002) , Cullen and Gordon (2002), and Djankov et al. (2008) , and indirectly measure the tax incentives for corporate investment activity and entrepreneurship. The higher the marginal tax rate, the lower the incentive. Additionally, we include the difference between personal and corporate taxes as suggested by Bruce and Gurley (2005) in the construct. The latter criterion is probably more important for the early stage market segment, as it measures a direct tendency towards starting a business. We interpret our construct in that way: more corporate investment activity and more entrepreneurial activity lead to better deal flow and exit conditions, and hence, to an increasing attractiveness. However, we should note, that there is also a reverse effect of the tax rate on debt financed transactions. The lower the corporate tax rate, the smaller the advantage from debt financing. Since we cannot control for this issue we discard the Taxation construct when we calculate the separate PE index.
A.4. Data for the Investor Protection & Corporate Governance Construct
To measure the level of investor protection and corporate governance we refer to three indicators provided by World Bank and directly make use of the results of Djankov et al. (2005) . The construct measures the strength of minority shareholder protection against directors' misuse of corporate assets for personal gain. The indicators distinguish transparency of related-party transactions (this is the extent of disclosure index), liability for self-dealing (the extent of director liability index), and shareholders' ability to sue officers and directors for misconduct (the ease of shareholder suits index).
A.5. Data for the Human & Social Environment Construct
It is the most difficult task to measure the human and social environment, because it lacks quantitative indicators. The choice of the data series for this construct is more constrained by the availability of adequate information. Since it is impossible to capture the entrepreneurial spirit and entrepreneurial culture in particular economies by a comprehensible indicator as would be suggested by Lee and Peterson (2000) , and Baughn and Neupert (2003), we focus on Megginson (2004) and include a measure of intellectual potential and output of talented people based on education. Hence, education is the first subconstruct to proxy the human and social environment. We are aware of the special difficulty of an international comparison of educational levels. However, it is intuitive that the potential output of talented entrepreneurs and managers relates to the expenditure on education, and the number of researchers and university students.
We also include a measure for labor market regulations in this construct. This sub-construct is based on the findings of Lazear (1990) , Blanchard (1997), and Black and Gilson (1998) . The available data sets describe the labor market rigidity and are provided by World Bank. Further, we include bribery and corruption and crime in this construct. Djankov et al. (2002) describe the negative consequences associated with corruption and the unofficial economy. Unfortunately, measures for the unofficial economy are by definition not available. The only remaining possibility is to proxy them by the numbers of (registered) offences and juvenile offenders.
A.6. Data for the Entrepreneurial Opportunities Construct
The construct for entrepreneurial opportunities considers both the Venture Capital and the Private Equity segment. We capture the opportunities for start-up creations, as well as the deal flow perspective from enterprise restructurings and from the pure quantity of corporations. However, in our robustness check we split this construct and analyze the consequences for the index rankings when we focus on only the Early Stage or the Later Stage segment. Following Kortum and Lerner (2000) , and Schertler (2003), we focus on an index that measures the general innovativeness of countries; in this instance the number of patents produced. We also include public and corporate spending for R&D, as suggested by Gompers and Lerner (1998) . More important for the Later Stage segment, we consider measures for expected restructuring and privatization activities provided by EBRD. Here, we assume that lower privatization and restructuring scores enable transaction opportunities for Later Stage funds. This is similarly valid for the inclusion of the enterprise stock and the enterprise foundation rate. The first criterion should correlate with the deal flow for the Later Stage, and the second one with the Early Stage market segment.
Finally, we refer to Djankov et al. (2002) and Baughn and Neupert (2003) and use data series from World Bank to capture administrative burdens for starting businesses. Once more, the potential deal flow, especially in the VC segment, should correlate with the difficulty of becoming an entrepreneur. 
Appendix B
Aggregation to the Overall Tight Index
In the final step, we aggregate the overall tight index from the six constructs using the same heuristic as described in the body of the paper to increase the statistical quality of the results. We receive a Cronbach's Alpha of 0.776 when we discard the Taxation and the Human and Social Environment construct from the selection of items. We should note that this is a very little increase of the overall Cronbach's Alpha of 0.007 points, only, compared to our base case. As a result, the tight index calculation is based on four key drivers only. The MSA value is 0.705, and hence, 0.076 points above the base case and Bartlett's Test of Sphericity is significant at 0.000. The factor analysis yields two factors that explain 86.62% of the total index variance. The factor rotation provides a similar interesting interpretation as for our base case index. The optimally calculated constructs Economic Activity, the Capital Market, and the Entrepreneurial Opportunities have high loadings on the first factor, while Investor Protection & Corporate Governance has a high loading on the second factor. Hence, the tight index reveals the same character. It depends on the socio-economic environment and on the investor protection and corporate governance legal system. Total GDP capita A region's gross domestic product, or GDP, is one of the several measures of the size of its economy. The GDP of a country is defined as the market value of all final goods and services produced within a country in a given period of time.
It is also considered the sum of value added at every stage of production of all final goods and services produced within a country in a given period. The most common approach to measuring and understanding GDP is the expenditure method: GDP = consumption + investment + government spending + (exports − imports). The Corruption Perceptions Index (CPI) is a composite index, using data compiled between 2003 and 2005. 16 surveys of businesspeople and assessments by country analysts from 10 independent institutions enter the CPI. All sources employ a homogeneous definition of "extent of corruption". The assessments are gathered from experienced respondents and enhance our understanding of real levels of corruption. Six dimensions of governance: (i) Voice and Accountabilitymeasuring political, civil and human rights; (ii) Political Instability and Violence -measuring the likelihood of violent threats to, or changes in, government, including terrorism; (iii) Government Effectiveness -measuring the competence of bureaucracy and the quality of public service delivery; Regulatory Burden -measuring the incidence of marketunfriendly policies; (iv) Rule of Law -measuring the quality of contract enforcement, the police, and the courts, as well as the likelihood of crime and violence; (v) Control of Corruption -measuring the exercise of public power for private gain, including both petty and grand corruption and state capture. The index is coded on a ten point descending scale from 1 (most corrupt) to 10 (least corrupt). income per capita The paid-in minimum capital requirement reflects the amount that the entrepreneur needs to deposit in a bank before registration starts and is recorded as a percentage of the country's income per capita. The amount is typically specified in the commercial code or the company law. Many countries have a minimum capital requirement but allow businesses to pay only a part of it before registration, with the rest to be paid after the first year of operation.
World Bank, http://www.doingbusiness. org/ExploreTopics/Starting Business/; Source: Djankov et al. (2002) .
